Cortisol feedback regulation of pulsatile ACTH secretion in fetal sheep during late gestation.
In fetal sheep, plasma cortisol and adrenocorticotropic hormone (ACTH) concentrations increase during late gestation to surge within 72 h of birth (approximately 146 days gestation). To determine the feedback role of cortisol in control of pulsatile ACTH secretion, six chronically catheterized fetuses were treated with cortisol (1 microgram/h i.v.) for 96 h at 133 days gestation. Before (133 days), during (134 and 137 days), and after (142 days) cortisol treatment (5-min sampling for 2 h), ACTH pulses were evident in each fetus. At 134 days, ACTH pulse peak, nadir, and estimated secretory rate were significantly increased while frequency, amplitude, mean concentrations, and cortisol binding capacity (CBC) were unchanged. At 137 days, most characteristics of pulsatile ACTH secretion remained enhanced compared with pretreatment controls. At 142 days (96 h postinfusion), ACTH secretion parameters returned to pretreatment levels, but cortisol concentrations remained elevated. Cortisol infusion was then reinitiated at 142 days and, 22-24 h later, parameters of ACTH secretion increased except for amplitude, secretory rate, and CBC activity. The data indicate an absence of cortisol negative feedback regulation of pulsatile ACTH secretion. Rather, the ACTH rise that accompanied cortisol infusion suggests that cortisol exerts a positive feedforward influence on ACTH secretion in the ovine fetus near term.